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Transforming growth factor- /? (TGF- /? ) li, activin, BMP& if * {zTGF- (5 7s 7 
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& it * WW K wlllf i * afrfttSMb fcTGF- p j&*8& <14Ltv^^t # (^#lf Xfflt 2 5. 
0*3) , ifctfFM£*5V>Ttt, TGF-y9^#^®|ffiiaw|EI^-7 h ij -7 ^^«I4^|EL, 

, atiMt'fb^, &m.<Dmmtt%ft*>MM<Dmmt lt, tgf-/? 

wat^si k J: * fj^x w^m^w e> n* o 

ALK5 W tiTGF- £ /Smadv y y Jl> £ MM 1" * £ C =fc ■=> TTGF- /JCio T jgjg $ ft 
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* t#x £>ft*o 

[0 0 0 3] 

— ^ tgf-/s(±, ±&mm, jflLWrtj&iHsa, y w^sna ^ < w«&-*tL 
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ifc. TGF-/? WIM^r##-C^)* activin receptor-like kinase 5 (ALK5) WPlW^ffl 

t * t L x it N WI^XIR i - 5 m kib« $ fty * ^\ ^H0j§ w ^ r y ;v >f 5 
yy- fi^-n ^ fix ^ * v^ c 
4 Tt^w w^b^#j ®m l tzM& tk^~$%>4 \ y y- irmtJcM. 6 ~ 1 2 m 

I9^ny^*^\ Clft^Wfb^%^o^Tf±activin receptor-like kinase 5 (ALK5 
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fl3-7i©y^oT)^;H, j&UfrDfOT&l ~ 6 1i<7)T;Vn*~>^ y7;i, 
n^, HFn^fyiH, #/w-J?3^>2k #;w^^;y^ T5yS> 7->^S, RStJfC^ 
!U ~ e^or^^r 5 J5t*M^-i&2 ~ 6«07;va^>#;wi€- ^StlK 
^l~5ioiiKD^y7;v^^ Rmw.^WLi ~ 6«<75T;v^;v^^^ 7'J-;v 

o 

o 

[0 0 2 9] 

^*M3~7i(^)y^n7;H;vi, ^SfJi^ifc 1 ~ 6 i^7;V3^r ->T 
y^. -hnS, tpn^yiH, #;wi?3^>a, #;w^-f;i/ft, 75 71, TSov* 

^ RtMl~5i«tKo^ry7;^;H, FtSUK^ifc: 1 ~ 6 MOT )V*r)\'^*& 
[0 0 3 0] 

«^itT;v^;v*t(i, ^u£(j\ t? y v;vy c: & Q 

, R^M^ftS ~ 7i©y^n7;^;v*> ^MW3-^ l ~ 6 1^)7*^ ->7; 
^hnl, tFn^y^i x *jwt^yi, ^;vy^^^;i/*. T?y^, 7y;vi, 
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SHfclK^afe 1 ~ 6liOT;V^r;VT 5 ^tH^-t 2 - 6 1^ 7 ^ a y * il/*^ 

[ 0 0 3 1 ] 

, 7 )V * )l<7 Aft t°t<DiM., mWtJUt^fflgLt 2> 0 ^tibit, M x. {i\ 

t h'J^At, fcV^AiBL. *;i/v«>Ai6 % T >^e — A:t£. r;v5^>>Ai^ N MJ.*.^ 

>^E->> Al£, "7nfcf S§®ti£. F'J7;i/tn|«I, v 

^stm^ sis, iMt7Xttt, -3f->tt, tr^u^ 

[ 0 0 3 2] 

&C a ^ & TGF- /? O lM^#f$-e *^ALK5 £ #0 x. lUftM^&m R f^IIi 

^fPJO-ffc^ii. J&A<7)M#«tLT 1- 1 0 0 0rag/B tSciC^itt^t* 

[0 0 3 3 1 

Tffi5£ (a) 
[0 0 3 4] 

«' — H (a) 

[ 0 0 3 5] 

[0 0 3 6 ] 
[ft 3] 

> x l°I <b) 

R 2 

[ 0 0 3 7] 

(5£tfU X 1 , X 2 &tfR 2 S±fuf5i:|WIgi-e& «5 , X (i^n y>m.^^^ir 0 ) "C3ft$^s 

#&T\ TV v 7°>j ^^SJES4rfifv^ Tffi5£ ( c ) 
[0 0 3 8] 
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(5*:*. x 1 , x 2 , R'RTfRZteMmtmm^&Zo ) -eft^Mk^t^tf, mk^jx 
^ TfB5£ ( d ) 

[0 0 4 01 
lit 5} 



^oi S <d> 

R 2 

[0 0 4 1 ] 

(5**. X 1 , X 2 , R 1 ^<y f R 2 tiiulBi:[WI*T:^^o ) "C^£ ti&it&m k Ltzfe, TIB 
^ (e) 

R 3 -CHO (e) 

tSS-€\ Tffi5£ (f) 
[0 0 4 2 ] 

Kb 6] 

R 2 

[0 0 4 3] 

(5*;+, X 1 , X 2 , R 1 , R 2 ^.^R 3 {±HUf5t|Wia-e^^o ) «£*L&«BJHb£« 
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[0 0 4 5] 

Kb 7] 



,R 1 



xt 



R 2 

[0 0 4 6] 

(s:*, x 1 , x 2 , R 1 Rv t R 2 im&kmm-?&2>o ) T-^^Mb^^ixfiW^ 
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-•N 



R 2 

[0 0 4 8] 
[4fc9] 

R 2 

[0 0 4 9 ] 

(:£pK x 1 , x 2 , R^^R^itfriet mm-c$>&o ) -«£^£lfc^« l< f±±iB5t 

(g) t±m^: (h) (DU&mtLfz^ Mz-i£jm.7kmm%>, iiitf^A^ffl 

$«^co^&-CTiB5£ ( i ) XfiTiB^ ( j ) 
[0 0 5 0 ] 
lit l o ] 



NOH 



X ^O n NOH C * ) 
R 2 

[0 0 5 1 ] 

Mb i i ] 

HON 




x 2 Ol o (J) 

R 2 

[0 0 5 2 ] 

(^■K x 1 , x 2 , R^^R^iitfrist iwnn?&a 0 ) i?mzti&lb&mi> u< {i_tiB^: 

(i) fc±|B^; (j) (DM&mzm, H^TIB^; (e) 
R 3 -CHO (e) 

(5£eK R 3 «ftfBfclWtr&&o ) tl^JMt^r >^E.=.<^ t 
S4"£Ofr£^7^ ^SClECtill^, I'J h V j^i^SKtgU TiB5£ (f) 
[0 0 5 3 ] 
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(5£f , X 1 , X 2 , R 1 , R^trR^iHrgBfcRlil-CabSo ) T?g$iU*IIW^ft* 
[ 0 0 5 5] 

fc=b*>, TiB5£ (k) 
R 1 -CH 2 C0 2 H (k) 

(5*^. RMiiufBtlWJtt-e^^o ) T$gWM^i^7'f FMLTN, 0- 

T5 >tmz-l£ 1 -ji^;V-3 - (3-y7f^7?;7°nh>) -/dJl^fy'f 5 Ft! 
^Olf^iJ-eM^M^^^^yjfi^ J: v TiB:& ( 1 ) 
[ 0 0 5 6 ] 

Hi: i 3 3 
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Me 

[ 0 0 5 7] 

(5£cK RM±triat|sii|-e**o ) •?£S*i*'ffc#W«:flK tib^: (m) 

[0 0 5 8] 



Hki4] 




(m) 



[0 0 5 9] 

£ ffc-frW t n - ^ iWJf v Af©tS t £ Rjfc $ & ftfc T - * > * _Lf2^ ( 

l) fcRf&§*, TIB^: (n) 
[0 0 6 0] 
Ut 1 5 ] 

o 



R 1 



v 

R 2 

[0 0 6 1 ] 

QD^KJ: *)^uy>ibt&z.t\ l z£ i9TI3^: (o) 

[0 0 6 2 ] 
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[ft l 6 ] 



o 




[ 0 0 6 3 ] 

i:L/:t, TIB:* (p) 
[0 0 6 4] 
[ft 1 7 ] 

R 5 * NH 2 

T (P) 
NH 

[ 0 0 6 5 ] 

12^: ( q ) 

[0 0 6 6 ] 
[ft 1 8 ] 




R 2 



[0 0 6 7] 

(5£>=K r 1 , R^^R^ittfietiwia-e^^o ) t?« s ft* 

[0 0 6 8 ] 

±iaRJS^*^ffiv^^(7)±gSt LTIi, Mx.tt, jkWlI- h V 7 -A, U 7 A 

iftf'J^A, thV ^A75 K , tert-^f-;V* U ^ A^OT^^ 'J^iMl, f 'J 

-fu t°;UT;V=i-;v, tert— ^'■^■^T/l'a — /UPWT^a — /HH, v:t^r^>\ fh7t 
[0 0 6 9 ] 

mum i 

ft-S-% 8 O^JK 
[0 0 7 0] 
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[ 0 0 7 1 ] 

(1) 2-3-K-4-^f;l/f7 , /-;l' (2.50g) <7>T-t h - h 'J (50ml) 
CFijxf;i/7r/' (25ml) irf7^rX (Mj7x-;^^7^) n°7y'7i (642m 
g ) 5 _^^-;v_^>vll,3]y^^V-;V (1.79g) ItM*-, IJE^#T-C 4 B#Wjft 

t«xf;i/ii^un*;VAt^t>^MI^ffl^Tffim 2 V[l,3] v 

V-;v- 5 - 4 )V^=.)l>- 4 -^f^fry-il' (2.38g) £#£ 0 
X H- NMR (300 MHz, CDCls) S ppm: 2.49 (3H, d, J = 0.9Hz), 6.01 (2H, s), 6.81 ( 
1H, d, J = 8.1Hz), 6.91 (1H, d, J = 0.9Hz), 7.01 (1H, d, J =1.6Hz), 7.13 (1H, dd 
, J = 8. 1, 1.6Hz) 
[ 0 0 7 2 ] 

(2) 2 -^^y[l,3]">*t + V-^- 5 )Vzc^-fr- 4 -^fW7V-JV (1.91g 
) cOy^f )V 7, )l> v K (13ml) »ifcfc:*fc'ffc>'"<9 v * A (II) (139mg) *iJPx.> 125°C 

H *&*«fcBfe-* ^ * "> A ?t$t£^* LfCo #6 tL^^S* V V 77 W 77 7 

^>V[1,3] J't^rV-A'- 5 --f/I/- 2 - (4-^fiVf7V-il'-2-^iV) 
> - 1 , 2- 9 J*y (960mg) *#7^o 

X H- NMR (300 MHz, CDCh) 8 ppm : 2.52 (3H, d, J = 0.9Hz), 6.09 (2H, s) , 6.88 
(1H, d, J = 8.7Hz), 7.40 (1H, d, J = 0.9Hz), 7.48-7.54 (2H, m) 
[ 0 0 7 3 ] 

(3) 1 -^>V*[1,3] V**rV — fr- 5 -4 fr— 2 - (4 - ^ f ;Vf 77-;V- 2 - 
_^c^>-i 5 2 -v^->- (893mg) t 4-y7>'^>X7il'ft K (510mg) <7?S£ 
m (40ml) W^m-fhT^^-'y A (1.50g) fciJPx., l»T^4PirWL7i„ 

t USfo B a Ltfll, 4- [ 5 - ^ > Vll, 3] y i ^ V - JV- 5 - ^ - 4 - (4- 
^f)Vf7 7-^-2-^l') -f 5 ^V-JV- 2 ->f ;V] ^>V-F'J;V (575mg) 

tZo 

J H NMR (300 MHz, DMSO-de) S ppm: 2.36 (3H, s), 6.10 (2H, s), 7.06 (1H, d, J = 
7.6Hz), 7.20 (1H, s) , 7.55 (1H, bd, J = 7.6Hz), 7.73 (1H, bs) , 7.97 (2H, d, J = 
8.3Hz), 8.26 (2H, d, J = 8.3Hz), 13.05 (1H, bs) 
[0 0 7 4] 

ttfi>-t2>m**m^~c$mM 1 1 mmvmwzn^, m. 1 ^ 1 , 3 , 5 , 

10, 12, 14, 16, 1 7*W7fco 
[0 0 7 5 ] 

fl^tf 9 

[0 0 7 6 ] 
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12/ 



[it 2 0] 




Me 



[ 0 0 7 7] 

1 X^mLtzit^ 4- [5 -^>vll,3]v^-^V-^- 5 --f 4 - ( 
4 -^f- ;i/f-T^/-;V- 2 -4 fr) ^r/-;K2-^^] ^>V-fV;V (575mg) 
Otert-r^ y (100ml) StfSfcjfcBfe'ffc* U * A (584mg) £ 2fflxjtifc&fl 1 TT?— ftlft 

* a 4: Ltzo nz> thtzmm. iumm-?wm& l , 4 - [ 5 - 

^>vll,3] y't^v-;v- 5 -^f;v- 4 - (4->W7 , /-;v-2-'f;v) <f ^ ^ 

>/_ ;V _2-^;v] ^>X75 K (556mg) £#7t 0 

X H NMR (300 MHz, DMSO-de) $ ppm: 2.36 (3H, s), 6.10 (2H, s) , 7.05 (1H, d, J = 
8.1Hz), 7.18 (1H, s), 7.42 (1H, bs), 7.58 (1H, bd, J = 8.1Hz), 7.75 (1H, bs) , 7 
.94-8.08 (3H, m), 8.15 (2H, d, J = 8.2Hz), 12.87 (1H, bs) 
MM. : 276. 0-277. 0°C 
[ 0 0 7 8 ] 

11, 13, 15, 18 &#fc 0 
[ 0 0 7 9 ] 

H10!3 

itte® 2 0 <D^$L 
[0 0 8 0] 
Kb 2 1] 




[0 0 8 1 ] 

(1) ^>y[l,3]^*V-;l'- 5 ->f^ftifc (30. Og) Ol>JVx> (200ml) 
mt^-t=-)V (39. 6g) ty^fJWtM7 5 KlrftfcSnx., 60°CT«2^^^#L, W 
* L X*|II<7)^ > y [1, 3] y t V - ;v - 5 - ^ 7 Hrf ;V ^ n 'J K*»fco N, 
0-y^fJVtFD^y;V7?> (19. 5g) O h ^ .x. > (200ml ) W0. K0°C TttJcI? 
ftthUfA (20. Og) cOyJc (150ml) v#-^^tn£. $ 6 > V[l, 3] V * * V 

5 -4 ;v7-tfJ^n o K&imx. 3 B#^WL/c Q JRJSiR'&Wt h ^xytitli L 
% te 7 XM^ ^ ^ y ^ a -e(e»Sfc, « * U 5MM4<0 2 - ^ y v [l , 3] v * * v - 
;i/-5-^;V-N-^ f^r->-N->f;V7th7? F (35. 4g) £#/c Q 
[ 0 0 8 2 ] 

J H NMR (200 MHz, CDCh) 8 ppm: 3.19 (3H, s), 3.64 (3H, s), 3.67 (2H, s), 5.82 
(2H, s), 6.71-6.83 (3H, m) 
[ 0 0 8 3 ] 

(2) 4-^f;Vf7V*-;V (8.0g) Of h5tKn7?> (150ml) v#?tt"2. 6mol/l 
n-7f;V'J 5^ A<7>^^>*#?R (34ml) 4- — 70°C"CiilT 30^F«#L*r o £ £ 
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^-v: 13/ 



O.Og) f h5tK075> (20ml) «£$iTU l#W«H$Lfc 0 ftft&ffcT J'-t-* 
(4-^f;i'f7 , /-JV-2-^i') (19. 3g) £#£0 

J H NMR (300 MHz, CDCh) S ppm: 2.56 (3H, d, J = 0.9Hz), 4.34 (2H, s) , 5.93 (2 

H, s), 6.76 (1H, d, J = 7.8Hz), 6.80 (1H, dd, J = 7.8, 1.6Hz), 6.86 (1H, d, J = 

I. 6Hz), 7.25 (1H, q, J = 0. 9Hz) 



(3) 2 -^>V[i,3]y^-^v-;i/- 5 -4 ;v- 1 - (4-^W7V-^-2->f 
;V) ,x^y> (19. 3g) (D&Wtx.^)V (200ml) i^nn^W (200ml) OSHHSfSKA 
IfctfHQD (24. 7g) *iPx.««*fl=T3l*|III*^Lfco RJ&a^W*»»ft, 

nn*;VA(7?fl^#S^Jlv^Tffi^L, 2 - ^ > [ 1 , 3 ] v ^ V - ; V - 5 --f 2 - 
7*n*-l- (4 - >f*f77*-^-2-^ /U) x-9J-> (8.96g) £#7t 0 

X H NMR (300 MHz, CDCh) * ppm: 2.54 (3H, d, J = 0.8Hz), 5.94-5.99 (2H, m) , 6. 
75 (1H, d, J = 8.0Hz), 6.78 (1H, s) , 7.09 (1H, dd, J = 8. 0, 1.9Hz), 7.21 (1H, d, 
J = 1.9Hz), 7.32 (1H, q, J = 0.8Hz) 



(4) 2 -^>V[l,3] v^-^y-;v- 5 -4 fr- 2 -7*n^e- 1 - (4 - t^-yv^-T 
V-)V-2- 4 ;v) 3-9 7> (1.83g) OT-tr h - h V A- (20ml) 1 - T-trf-;w 7T 

=-Vy (1.63g) £irax., «»E^#T16B#raSfc#L^o v«^^*m, ;nn*;l/At'f 
fftU tK> Am7]c-ejl|I^f#-L/io *«1 7^ y -7 A t^M> 

L/Co tfbtLfc^^NHMcO v V jiY)\> (g±y'J yJft^Mtttl Chromatorex) 

*7A7n7^*77^ -f7nD*M ^ ^ > CD?I^«& ffl T?#tBf|t, fifc®^ 

^;^t^^-i7-><7)rI^M^iiv^-cSM B B H L. N- [5 vli,3] y**v-/i/- 5 

K (590mg) £#7t 0 

J H NMR (300 MHz, DMSO-de) 5 ppm: 2.09 (3H, s), 2.34 (3H, d, J = 0. 9Hz) , 6.07 
(2H, s), 6.98 (1H, d, J = 8.2Hz),7. 13 (1H, d, J = 0. 9Hz) , 7.45 (1H, dd, J = 8.2, 
1.7Hz), 7.78 (1H, d, J = 1.7Hz), 11.28 (1H, bs) , 11.76 (1H, bs) 
lfej& I 187. 5-190. 0°C 

[0 0 8 6 ] 
#SMJ 4 

i^m 1 9 <d&)& 



Mt&M3 T^J&LTMb^-t/N- [5 -^>V[1,3] v^^f V-;V- 5 4 - (4 
- f;Vf7V- >U- 2 - -T )V) -f 5 ^—2 — f 7V] 7-bl75 K (578mg) <D * 

(lOnil) t7& (10ml) <£>rI£-iMKSM (0.58ml) £*)nx-> otv;fc^T3B#-59 



[0 0 8 4] 



[0 0 8 5] 



[0 0 8 7] 
[ft 2 2] 




[0 0 8 8] 
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M<0 v 'J * (*± -> U S' Tft3Mte££tt« Chromatorex) *7A^n7K?7^- 

v#S^fflv^rsi§H B a U 5-^>y[i,3]yt^y-;v-5-^^-4- (4-^;vf- 
7 % /-;i'-2-'f;V) 'f 5 2 ;VT5 >(260mg) £#fco 

] H NMR(300 MHz, CDCh) <J ppm: 2.39 (3H, d, J = 0.9Hz), 6.00 (2H, s), 6.60 (1H 

, d, J = 0.9Hz),6.84 (1H, d, J = 7.9Hz), 7.15 (1H, dd, J = 7.9, 1.7Hz), 7.19 (1H 
, d, J = 1.7Hz) 
ItS ! 205. 5-208. 0°C 
[0 0 8 9] 

mMn 5 

ik&®l 2 1 <D&m 

[0 0 9 0] 
[ft2 3] 




[0 0 9 1 ] 

*IM4 ^^Lf^fb^ 5 -^VVU^yt^rV-^- 5 - W /I/- 4 - (4 - * ?■ 

r y- ;v - 2 - ;v) 5 ^ y- ;v-2-^;v7 5> (70mg) o tf y y y (o. 7ml) 

»iK ten — y -f" V )\>tru ij K (36 ^ 1 ) Sr in £ . Mi&T2H# H# ft$ L £ 0 jSHtSM^J * ffi 
± v V v T 1 t^tt^^ttll Chromatorex) *7A^QYf 

£fflv>TfjtMU N — [5 - ^>y[l,3]yt^rV-^- 5 ->f ;V- 4 - (4-^;t/f- 

ry-;v-2-^;^) ^ 5 ^y-;i/- 2 --r ;v] rw$K (84mg) £#£ 0 

*H NMR (300 MHz, DMSO-de) d ppm: 0.93 (3H, t J = 7.3Hz), 1.63 (2H, qt, J = 7. 3 

, 7.3 Hz), 2.28-2.41 (5H, m) , 6.07 (2H, s) , 6.98 (1H, d, J = 8.1Hz), 7. 12 (1H, s) 

, 7.46 (1H, bd, J = 8.1Hz), 7.79 (1H, bs), 11.25 (1H, bs), 11.78 (1H, bs) 
[0 0 9 2 ] 

[0 0 9 3 ] 

it^m 2 9 <D&f& 
[0 0 9 4] 
Ut2 4] 




[0 0 9 5 ] 

(1) HflfcMlO (2) T^jRLfc'ffrfrW 1 -^>y[l,3]v^-#V-;V- 5 --f )V- 
2- (4-^f;Vf7^;V-2-'f;i/) 2-*J*> (1.50g) t4- ( 
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1, 3-yt^rV-l, 3-ytFn^v^K-^-2-^v) ^^T^^t: K (1. 
78g) (Of F7tFn77> (55ml) ?§f&&;:fi=lJ?7 >^E- V A (4.20g) (55 

^nn^^A©?MiI^fflv>tffilL, 2- |3- [ 5 > V* [1, 3] v * * V - 

(4->W7 , /-;V-2-'f;l') ^5//'-;v-2-^jv] -7°nif;V 
I -fV^>K-;U-l, 3-v^-> (970mg) £#7c 0 

X H NMR(300 MHz, DMSO-de) d ppm: 2.07 (2H, tt, J = 7.7, 6.8Hz), 2.32 (3H, d, J 
= 0.9Hz), 2.70 (2H, t, J = 7.7Hz), 3.70 (2H, t, J = 6.8Hz), 6.06 (2H, s), 6.98 
(1H, d, J = 8.2Hz),7.07 (1H, d, J = 0.9Hz), 7.46 (1H, dd, J = 8.2, 1.9Hz), 7.74- 
7.88 (5H, m), 12.19 (1H, s) 
[ 0 0 9 6 ] 

(2) 2- |3- [5 -^^V[l,3]y^-^r V-;V- 5 - )V- 4 - (4-^f^f7 
v*-;v- 2 -^;v) -f 5 jrv—fr- 2 -4 ;v] 7°nt±;H ^v-T^K-;v-l, 3-v^ 
> (928mg) <D^$ J -;V (50ml) H K 7 5> >— lYM^i (984mg) 

Chromatorex) ft 7 2* ? Y if y 7 j * ? ; — )V b t? UU A<D^ 
Mltrffl^titU 3- [5 -^>Vll,3] v=3-^V-;V- 5-^-4- 
f^fry-JV- 2 ;v) ^5 2 ;v] 7"n tf;v7 5 ^ (458mg) &#7t 

o 

X H NMR (200 MHz, CDCh) S ppm: 1.90 (2H, tt, J = 6.4, 6.4Hz), 2.43 (3H, d, J 
= 0.9Hz), 2.84-3.01 (4H, m) , 5.99 (2H, s), 6.69 (1H, d, J = 0.9Hz),6.84 (1H, d, 
J = 8.1Hz), 7.26 (1H, dd J = 8.1, 1.7Hz), 7.38 (1H, d, J = 1.7Hz) 
[0 0 9 7] 

^t^ni4^fflv>Tiifij6 1 mm^m^^n mi K^L^t^^ 3, 27, 

3 2,4 6 %ntz 0 
[0 0 9 8] 

ldtM7 

it&m 3 0 <D^m 

[0 0 9 9 ] 
[it 2 5] 




[0100] 

miMM 6 X^J&Ltzik'&m 3 - [ 5 -^^Vll,3]^^^rV-;V- 5 ->f 4 - (4 
-^f;i/f7V v ^-2-^^) -f 5 W-)V- 2 -fU\£)VT (80mg) 
m (25mg) t 1 - t: K n * =y ^ y yh V 7 V'- ;v— 7jtftl% (38mg) (Oy^f ;v*;VA7? 
K (0.8ml) ?£$SU~ 1 -.x^;i/- 3 - (3 - y ^ 5 / 7°n -7j;u^v-f5 K 

iim^ (54mg) 4rinx.^S-C- UfeS^Lfco RJ£M^«^^->VT«tf&, f&fflR^ 

7]c* tf'j^A 7k?#$u AiiTkT-jni^^jf- l ^ o * mftti&wt* r -onm& 

. ^i«^^*L7to #yi»^NHl©y'J*f> (f±y'J >■ T It^W^ttM C 
hromatorex) *7A7nv Ft*77^ — "C;* ^ y* — )V t ? nu y£ju A OfS-n ?#$ft£Jl V>T 
Vtmt*. ^m^^^^^^^>0^v«^fflV^T#|^ H B H L, N- |3- [5-^>Vll 
,3]^^ V-;V- 5 -4 )V- 4 - (4-^W7 7 , -^-2-'f;V) 
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2-^;V] 7°nt°;i/| yf^TU" (18mg) 

J H NMR (300 MHz, CDCh) d ppm: 0.96 (3H, t, J = 7.4Hz), 1.69 (2H, qt, J = 7.4, 
7.4Hz), 1.80-1.94 (2H, m) , 2.22 (2H, t, J = 7.4Hz), 2.45 (3H, d, J = 0.9Hz), 2. 
79 (t, J = 6.2Hz), 3.40 (2H, td, J = 6.2, 5.9Hz), 5.99 (2H, s) , 6.03 (1H, bs) , 6 
.72 (1H, s), 6.87 (1H, d, J = 8.1Hz), 7.39 (1H, bd, J = 8.1Hz), 7.55 (1H, bs) 
: 134. 0-139. 0°C 
[0101] 

nfcirzwMzm^rmmm 1 1 m<Dmt**tf^, m. 1 ^^tzit&m 2 a, 25, 

26, 28, 33, 47 SrWfco 
[0102] 

mmm s 
it&m 3 1 

[0103] 
Ut2 6] 




[0104] 

*W7;VftF (73mg) «f F7tFD77> (2ml) SgifcKHJfetfl 6 T"^J& L/cffc 
3 - [5-^>V[l,3]^**V-^-5-W ;V-4- (4-^fJVf77-;V-2 
--f;V) ^ yv—fr- 2 --f 7nt";V7^ (lOOmg) t^m (51/il) £ftnx.^S. 
T-30^»b7t o KWi:vy7A h V T-te h y^n t F 'J K (248mg) ££n;L 

-q 2 nam l/co &t>^tz^mm zm-fcmk-? * a # 

yi^l^NHl(9y'J*)-> (*±~>V y7ft^#tl Chromatorex) 

n-7 h fry y -i 9 J —)Vh 9 nD/tiVAWi^i^Mv^tilL, |3- [5- 

^^V[l,3]y*^rV->l/- 5 -*f )V- 4 - (4-^f;Vf7V-^-2-^;V) 5 ^ 

y*-;v- 2 - ;v] -/n f;v7 ^ > (74mg) ^#fc 0 

J H NMR (200 MHz, DMSO-de) 8 ppm: 1.82 (2H, tt, J = 7.7, 6.9Hz), 2.15 (6H, s), 
2.28 (2H, t, J = 6.9Hz), 2.35 (3H, d, J = 0. 9Hz) , 2.66 (2H, t, J = 7.7Hz), 6.07 
(2H, s), 6.99 (1H, d, J = 8.1Hz), 7. 09 (1H, d, J = 0.9Hz), 7.46 (1H, bd J = 8. 1H 
z), 7.75 (1H, bs), 12.33 (1H, bs) 
[0105] 

mmm 9 

it&m 4 1 (d&wl 

[0106] 
lit 2 7 ] 




[0 10 7] 

(i) mm\i<D (2) T-^L/c-fb^i -^VTi,3]^**v-;v- 5--f ;v- 
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2- (4-^f^fTV-lV-2-^V) -.x^ 1 , 2-v^"> (1.50g) t * *J- )V 
-6-t ;3 PVA^t/'7- h (1.38g) Ofh7tFn77> (20ml) t^^y-JV (10m 
1) Orl^MK^mT^-^A (4.20g) fcjllx., itittTf4BtFWLto W 

-^>V[1,3] v^v-;v- 5 /u- 4 - (4-^f;vf7/-;v-2-'f^) ^5 
^y*-;V- 2 ->f /I/] ^>^>i^f;Vxxf)V (797mg) £#fc 0 

X H NMR (300 MHz, CDCls) 8 ppm: 1.67-1.90 (4H, m), 2.39 (2H, t, J = 6.9Hz), 2. 
43 (3H, d, J = 1.1Hz), 2.81 (2H, t, J = 7.2Hz), 3.69 (3H, s) , 6.00 (2H, s) , 6.69 
(1H, bs),6.86 (1H, d, J = 8.1Hz), 7.17-7.37 (2H, m) 
[0 10 8] 

(2) 5- [5 -^W[l,3] v:t^V-;V- 5 -4)V- 4 - (4-^W7/-^ 

-2-^;v) >f 5 irv—fr — 2 - -f ;v] ^>^|^f;^t^ (767mg) <r>*9J — 
;V (25ml) mWLK7k.nfti- h V 7A (227mg) 7jt (10ml) ^«:iPx«^#T 1 «fW« 
#L?fco 2mol/lcomm7KvWT-"f^f^ ^nn*fl/A"P2lilitfJLfc, »jl £IS7jcic 
iv7'^y7it«i il^g^L, 5- [5 -^>Vll,3] v**V-;V- 5 - 
;l/-4- (4->f)Vf7y-JV-2-^V) ^5^7 i -;i/-2-^;v] (79 
Omg) &#7c 0 

J H NMR (300 MHz, CDCls) 8 ppm: 1.82 (2H, m) , 2.05 (2H, m) , 2.42 (3H, s) , 2.53 
(2H, t, J = 6.8Hz), 3.28 (2H, t, J = 7.8Hz), 6.03 (2H, s), 6.89 (1H, d, J = 0.9 
Hz), 6. 89 (1H, d, J = 8.1Hz), 7.14 (1H, d, J = 1.7Hz), 7.20 (1H, dd, J = 8. 1, 1.7 
Hz) 

[0 10 9] 

ttffrt*jR«-*fflv>T^ife«9 tmm^mi^^^, mi K^^tzit^mz 4, 37, 

3 9 £#7t 0 
[0 110] 

mmm 1 0 

10 111] 
2 8] 




[0112] 

HJfeflO 9 tr^J5g Lfcfl:£-J|fo 5 - [5-^'//[l,3]yt^7-;V-5-^iV-4- (4 
-^fJVf77-iV-2-^V) 5 *TV-)\>- 2 -4)1/} ^>9>Wt (120mg) kn- 
-fu\£)VT^> (21mg) 1 -fc Kn+^Wh U 77-;V- 7jcfP% (49mg) 
;l/*^A7 5F (1.2ml) JfffKK 1 - •x-f-Zl'- 3 - (3-y^f;i'7 5;7ni?^) 
;v**yM5 HttlfctS (69mg) ^£ifit-|l#L/;o K(S»^»*BNBft^^^^*3K 

9-7 -f --C^ 9 J -)Vk 9 uu*fr&<Dm&in*FB^xmUL, N--7°n 5 - [ 

5 -^77[l,3]y't^f 7-;i'- 5 - - (4 —* fJVf77-^- 2 - W ;V) -f 

2- ^y- 2 - -f ;U] ^7^77 5 K (51mg) £#7t 0 
J H NMR (300 MHz, CDCla) 8 ppm: 0.91 (3H, t, J = 7.3Hz), 1.51 (2H, qt, J = 7. 3 
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, 7.3Hz), 1.69-1.91 (4H, m) , 2.27 (2H, t, J = 6.4Hz), 2.44 (3H, d, J = 0.9Hz), 2 
.84 (2H, t, J = 6.7Hz), 3.21 (2H, td, J = 7.3, 6.1Hz), 5.76 (1H, bs) , 6.00 (2H, 
s), 6.71 (1H, d, J = 0.9Hz), 6.86 (1H, d, J = 8.1Hz), 7.33 (1H, bd, J = 8.1Hz), 7 
.43 (1H, bs) 
[0113] 

nfcir&wMZFB^rnmmi o tmmom^ft^, mi c^tfc^*3 5,3 6 

, 38, 40, 43, 44 =H#fc 0 
[0 114] 

^mm 1 1 

1k&'$4 5 <D%$L 



9 ~£"a$i, L tzit^-^O 5 - [5 -^>V[1,3] v^-df V-;V- 5 --f ;V- 4 - (4 
-^f)l/f7V-;i/-2-^V) <f 5 W—fr— 2 --f (I31mg) <7>^n 

n^iVA (1ml) **t^bf-*-^ (0.3ml) 4riqx.«aE*#T 2 l*M^«#Ljto MIS 
^ * 28 % T > * - T7jCvM * #n x. , ?nn*M-e2iaWLfc, 

U 5 - [5-^> , /[l,3]mv-fl'-5-'f^-4- (4-^f*fry-*-2 
-^T;v) >f 5 ^V-;v- 2 ->f ;v] ^>^>7 5F (42mg) £#7c 0 

: H NMR(300 MHz, DMSO-de) 8 ppm: 1.48-1.75 (4H, m) , 2.09 (2H, t, J = 7.2Hz), 2 
.34 (3H, d, J = 1.0Hz), 2.64 (2H, t, J = 7.5Hz), 6.07 (2H, s) , 6.72 (1H, bs) , 6. 
99 (1H, d, J = 8.2Hz), 7.09 (1H, d, J = 1.0Hz),7.26 (1H, bs) , 7.50 (1H, dd, J = 
8.2, 1.7Hz), 7.82 (1H, d, J = 1.7Hz), 12.21 (1H, bs) 



[0115] 
lit 2 9] 




Me 



[0116] 



[0 117] 
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mi 









'H nmr 




Vn 




/ 

(300 MHz. DMSO-cU) tfppm: 6.11 (2H. 
s). 7.07 (1H, d, J = 7.9Hz), 7.52 (1H. bd. J 
= 7.9Hz), 7.61-7.72 (2H. m), 7.81 (1H, d. 
J = 3.4Hz), 7.98 (2H. d, J = 8.4Hz). 8.27 
(2H. d. J = 8.4Hz). 13.10 (1H. bs) 






248.0-249.0 


(300 MHz. DMSO-d.) (5ppm: 6.11 (2H, 
s). 7.06 (1H. d. J - 7.8Hz), 7.43 (1H, bs). 
7.53 (1H. bd. J = 7.8Hz), 7.60-7.70 (2H. 
m). 7.80 (1H, d. J = 3.3Hz). 7.93-8.07 
(3H. m), 8.16 (2H. d, J = 8.2Hz), 12.90 
(1H, bs) 








(300 MHz, DMSO-d.) 5 ppm: 7.65 (1H, 
m). 7.92 (1H, d, J = 3.3Hz), 8.02 (2H, d, J 
= 8.2Hz), 8.08 (1H. d, J = 3.3Hz), 8.24 
(1H. m), 8.46 (2H. d, J = 8.2Hz), 8.75- 
9.00 (2H. m) 






255.5-256.0 


(300 MHz, DMSO-d.) 6 ppm: 7.34-7.48 
(2H. m), 7.77 (1H, d. J = 3.3Hz). 7.88- 
8.10 (5H. m), 8.25-8.40 (2H. m). 8.74 (1H. 
d. J b 4.0Hz). 9.05 (1H. m). 13.41 (1H. bs) 




yh 

""(OH 




(300 MHz, CDCb) 6 ppm: 1.69 (3H. d. J 
= 6.5Hz), 5.19 (1H, q, J = 6.5Hz), 6.02 
(2H, s), 6.89 (1H, d. J = 8.4Hz), 7.13-7.23 
(2H. m). 7.34 (1H. s). 7.72 (2H, d, J = 
8.7Hz), 8.04 (2H, d, J - 8.7Hz), 10.64 (1H. 
bs) 




* OH 


140.0-148.0 


(300 MHz, DMSO-d.) 6 ppm: 1.47 (3H. 
m). 4.95 (1H, m), 5.95-6.28 (3H, m), 6.93 
(1H. m), 7.13-7.45 (3H. m). 7.68 (1H, m). 
7.90-8.05 (3H, m). 8.15 (2H. d. U - 
8.1Hz), 12.72 (1H f m) 



[0 118] 



miHf 2005-3018715 
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^-v I 20/ 



[*2] 







153.0-159.0 


/ 

(300 MHz, DMSO-d.) <5ppm: 2.57 (3H. 
s), 6.07 (2H, s), 7.02 (1H, bs), 7.25-7.47 
(3H, m). 7.94-8.05 (3H. m), 8.17(2H, d, J 
= 8.5Hz). 8.26 (1H, s). 12.85 (1H. bs) 




Me 




(300 MHz, DMSO-d.) <5 ppm: 2.36 (3H, 
s), 6.10 (2H, s). 7.06 (1H, d, J = 7.6Hz), 
7.20 (1H, s). 7.55 (1H, bd. J = 7.6Hz). 
7.73 (1H, bs), 7.97 (2H, d, J = 8.3Hz), 
8.26 (2H. d. J = 8.3Hz). 13.05 (lit. bs) 




Me 


276.0-277.0 


(300 MHz, DMSO-dt) 6 ppm: 2.36 (3H, 
s). 6.10 (2H, s). 7.05 (1H, d, J = 8.1Hz), 
7.18 (1H, s), 7.42 (1H, bs). 7.58 (1H, bd, J 
= 8.1Hz), 7.75 (1H, bs). 7.94-8.08 (3H, 
m). 8.15 (2H. d, J = 8.2Hz), 12.87 (1H, bs) 


fl^fclo 


Mb-' 




(300 MHz. DMSO-dt) 6 ppm: 1.26 (3H. t, 
J = 7.6Hz). 2.71 (2H. q. J = 7.6Hz). 6.10 
(2H. s), 7.05 (1H. d. J = 8.1Hz), 7.21 (1H. 
s), 7.58 (1H. bd. J = 8.1Hz), 7.80 (1H. bs). 
7.97 (2H, d. J = 8.4Hz). 8.26 (2H. d, J = 
8.4Hz). 13.05 (1H. bs) 


1^11 


Mb-' 


259.5-261.5 


(300 MHz. DMSO-d.) d ppm: 1.26 (3H, t, 
J = 7.5Hz). 2.71 (2H, q. J = 7.5Hz). 6.10 
(2H, s), 7.05 (1H. d, J = 8.1Hz), 7.19 (1H. 
s), 7.42 (1H. bs). 7.59 (1H. bd. J = 8.1Hz), 
7.82 (1H. bs). 7.99 (2H. d, J - 8.2Hz). 
8.04 (1H, bs), 8.15 (2H. d. J = 8.2Hz). 
12.87 (1H. bs) 




Br 




(300 MHz, DMSO-d.) 5 ppm: 6.12 (2H, 
s). 7.08 (1H, d, J = 8.4Hz). 7.49 (1H. bd, J 
= 8.4Hz). 7.63 (1H, bs). 7.75 (1H. s), 7.97 
(2H. d. J = 8.2Hz). 8.25 (2H. d. J = 8.2Hz) 



[0 119] 
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1^3] 



mm™ 




273.0-275.5 


(300 MHz, DMSO-d») dppm: 6.12 (2H, 
s), 7.08 (1H, d, J = 8.4Hz), 7.38-7.53 <2H, 
m), 7.63 (1H. bs), 7.74 (1H, s), 7.99 (2H, 
d. J = 8.2Hz), 8.04 (1H. bs), 8.14 (2H, d, J 
= 8.2Hz). 13.03 (1H.bs) 




Me 




(300 MHz, CDCb) d ppm: 2.74 (3H, s), 
6.01 (2H, s), 6.88 (1H, d, J = 7.8Hz), 
7.14-7.24 (3H, m), 7.70 (2H. d, J = 
8JHz), 8.05 (2H. d. J = 8.7Hz) . ' 




Mb 


172.5-174.0 


(300 MHz. CDCb) dppm: 2.76 (3H, s), 
6.01 (2H, s). 6.89 (1H, d, J = 8.4Hz), 
7.15-7.25 (3H, m). 7.89 (2H, d, J = 
8.7Hz). 8.04 (2H. d, J - 8.7Hz) 




Me 


293.5-295.0 


(300 MHz. DMSO-d*) dppm: 2.35 (3H, 
s), 7.23 (1H, s), 7.99 (2H, d, J = 8.5Hz), 
8.08-8.23 (2H, m), 8.85 (1H, bs), 9.48 
(1H.s). 13.32 (1H. bs) 




Me 


283.5-286.0 


(300 MHz. DMSO-d.) dppm: 2.35 (3H, 
s), 7.21 (1H, s), 7.34 (2H, dd, J = 8.9, 8.9 
Hz), 7.98 (2H, d, J = 8.3Hz), 8.08 (2H, m). 
8.26 (2H. d, J = 8.3Hz). 13.20 (1H. bs) 




Mb 


281.0-281.5 


J 

(300 MHz, DMSO-d.) dppm: 2.35 (3H, 
s), 7.19 (1H. s). 7.34 (2H. dd, J - 8.6, 
8.6Hz), 7.43 (1H, bs). 7.94-8.24 (7H, m), 
13.02 (1H.bs) 



[0 12 0] 



ttiSE# 2005-3018715 



#11 2004-062321 
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[$4] 



205.5-208.0 



(300 MHz, CDCb) fippm: 2.39 (3H, d, J 
■ 0.9Hz), 8.00 (2H, s). 6.60 (1H, d, J = 
0.9Hz), 6.84 (1H, d, J = 7.9Hz). 7.15 (1H. 
dd, J = 7.9. 1.7Hz), 7.19 (1H. d. J = 
7Hz) 




187.5-190.0 



(300 MHz, DMSO-d.) <Sppm: 2.09 (3H, 
s), 2.34 (3H, d, J = 0.9Hz), 6.07 (2H, s), 
6.98 (1H, d, J = 8.2Hz). 7.13 (1H, d, J = 
0.9Hz), 7.45 (1H. dd, J = 8.2, 1.7Hz), 7.78 
(1H, d, J = 1.7Hz), 11.28 (1H, bs). 11.76 
(1H. bs) j_ 




(300 MHz, DMSO-dt) 6 ppm: 0.93 (3H, t 
J = 7.3Hz), 1.63 (2H. qt, J = 7.3, 7.3 Hz), 
2.28-2.41 (5H, m). 6.07 (2H, s). 6.98 (1H, 
d, J = 8.1Hz).. 7.12 (1H. s), 7.46 (1H. bd, 
J = 8.1Hz). 7.79 (1H, bs). 11.25 (1H. bs), 
11.78 (1H.bs) 




230.5-235.5 



(300 MHz, DMSO-d.) 6 ppm: 2.36 (3H. 
s). 6.08 (2H, s), 7.01 (1H, d, J = 8.2Hz), 
7.15 (1H, d. J = 1.1Hz), 7.48-7.68 (4H. 
m), 7.83 (1H, bs). 8.09 (2H, J = 8.5Hz), 
11.57 (1H.bs). 12.21 (1H.bs) 



Me 



(300 MHz, DMSO-d.) dppm: 2.34 (3H, d, 
J = 0.9Hz). 3.71 (2H, s). 6.07 (2H, s), 7.00 
(1H.d. J = 8.2Hz), 7.10(1H,d.J = 
0.9Hz), 7.47 (1H, dd, J = 8.2. 1.7Hz), 7.75 
(1H. bs) . 



181.0-184.0 



(300 MHz, DMSO-d.) 6 ppm: 0.88 (3H, t. 
J = 7.4Hz), 1.54 (2H, qt, J = 7.4. 7.4Hz). 
2.12 (2H, t U = 7.4Hz). 2.34 (3H, s), 4.31 
(2H, d, J = 5.4Hz), 6.07 (2H. s), 7.00 (1H, 
d, J = 8.1Hz), 7.12 (1H, d. J = 0.8Hz), 
7.47 (1H, bs). 7.77 (1H, bs), 8.30 (1H, t, J 
= S.4Hz). 12.45 (1H. bs) 



[0121] 



fctJfE# 2005-3018715 



mm 2004-062321 



^-v: 23/ 



[«5] 







225.0-228.5 


(300 MHz. DMSO-d.) 6 ppm: 2.34 (3H, 
s). 4.55 (2H, d, J = 5.4Hz). 6.07 (2H. s), 
7.00 (1H, d, J = 8.1Hz), 7.1 1 (1H, s), 
7.42-7.59 (4H, m), 7.77 (1H, bs). 7.92 
(2H, d, J s 8.4Hz), 8.32 (1H, t, J = 5.4Hz), 
12.51 (1H. bs) 




Mb 


177.5-180.0 


(300 MHz, DMSO-d.) 6 ppm: 2.34 (3H, 
s), 3.42 (2H, s), 3.72 (3H, s), 4.31 (2H, d, 
J = 5.3Hz), 6.07 (2H, s), 6.85 (2H, J = 
8.6Hz), 7.01 (1H. d. J = 8.2Hz), 7.13 (1H. 
d, J = 0.9Hz). 7.22 (2H, J = 8.6Hz), 7.48 
(1H, dd, J = 8.2. 1.7Hz). 7.78 (1H, d, J = 
1.7Hz). 8.53 (1H. t, J = 5.3Hz), 12.48 (1H, 
bs) 




Mo 




(300 MHz, CDCb) S ppm: 2.44 (3H, d, J 
= 0.9Hz), 2.91 (2H, t, J = 5.9Hz), 3.18 
(2H, t, J = 5.9Hz), 6.00 (2H, s), 6.70 (1H. 
d. J = 0.9Hz), 6.86 (1H. d, J = 8.1Hz), 
7.24 (1H, dd J = 8.1, 1.7Hz), 7.36 (1H. d, 
J = 1.7Hz) 




Mb 


148.0-150.0 


(300 MHz, DMSO-d.) 6 ppm: 0.83 (3H, t, 
J = 7.4Hz), 1.50 (2H, qt J = 7.4, 7.4Hz), 
2.04 (2H, t, J = 7.4Hz), 2.34 (3H, s), 2.79 
(t, J = 7.3Hz), 3.42 (2H. td, J = 7.3, 
5.4Hz), 6.07 (2H, s), 7.00 (1H, d, J - 
7.9Hz), 7.10 (1H, s), 7.51 (1H, bd, d = 
7.9Hz), 7.82 (1H. bs), 7.94 (1H, t, J = 
5.4Hz), 12.29 (1H. bs) 




Mb 




(200 MHz, CDCb) 8 ppm: 1.90 (2H, tt, J 
= 6.4. 6.4Hz), 2.43 (3H, d. J = 0.9Hz), 
2.84-3.01 (4H, m). 5.99 (2H, s), 6.69 (1H, 
d, d = 0.9Hz), 6.84 (1H, d, J = 8.1Hz). 
7.26 (1H, dd J = 8.1, 1.7Hz), 7.38 (1H. d. 
J = 1.7Hz) 


<ft^*B30 


»*» Mb 


134.0-139.0 


(300 MHz, CDCb) 6 ppm: 0.96 (3H, t, J = 
7.4Hz), 1.69 (2H. qt, J = 7.4. 7.4Hz), 
1.80-1.94 (2H, m), 2.22 (2H. t, J = 7.4Hz), 
2.45 (3H, d. J = 0.9Hz), 2.79 (t, J = 
6.2Hz), 3.40 (2H. td. J = 6.2, 5.9Hz), 5.99 
(2H. s). 6.03 (1H. bs). 6.72 (1H. s), 6.87 
(1H. d. J = 8.1Hz). 7.39 (1H, bd. J = 
8.1Hz). 7.55 (1H.bs) 



[0122] 
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(200 MHz, DMSO-d.) dppm: 1.82 (2H, _ 
tt, J = 7.7, 6.9Hz), 2.15 (6H, a), 2.28 (2H, 
t, J = 6.9Hz). 2.35 (3H, d, J = 0.9Hz), 
2.66 (2H, t, J = 7.7Hz), 6.07 (2H, s), 6.99 
(1H, d, J = 8.1Hz), 7.09 (1H. d, J = 
0.9Hz), 7.46 (1H, bd J = 8.1Hz), 7.75 (1H. 
bs). 12.33 (1H. fas) 




(300 MHz, CDCIs) dppm: 1.57 (2H, tt, J 
= 7.4. 7.4Hz), 1.86 <2H. tt, J = 7.4. 7.4Hz). 
2.42 (3H, d, J = 0.9Hz), 2.74-2.86 (4H, 
m), 6.00 (2H. s), 6.68 (1H. d. J = 0.9Hz), 
6.85 <1H, d, J = 8.1Hz). 7.21 (1H, dd, J = 
8.1. 1.7Hz). 7.28(1 H.bs) 




132.0-133.0 



(300 MHz, DMSO-d.) dppm: 0.83 (3H, t, 
J = 7.4Hz). 1.38-1.58 (4H, m), 1.69 (2H. 
tt, J - 7.4. 7.4Hz), 2.02 (2H, t, J = 7.4Hz). 
2.34 (3H, s). 2.65 (t. J = 7.5Hz). 3.07 (2H, 
td, J = 7.5, 5.4Hz), 6.06 (2H, s), 6.99 (1H, 
d. J =8.2Hz). 7.09 (1H. d. J = 0.9Hz). 
7.50 (1H. bd. J = 8.2Hz), 7.77 (1H, t, J = 
5.4Hz). 7.82 (1H, bs). 12.20 (1H, bs) 




(300 MHz. DMSO-d*) dppm: 2.34 (3H, d, 
J a 0.9Hz), 6.08 (2H, s), 6.99 (1H, d, J = 
8.2Hz), 7.21 (1H. d. J = 0.9Hz), 7.48 (1H. 
dd, J = 8.2, 1.7Hz). 7.60 (1H, d. J = 
7Hz) 




208.5-210.0 



(300 MHz, DMSO-d.) dppm: 0.89 (3H. t 
J = 7.3Hz). 1.56 (2H. qt, J = 7.3. 7.3 Hz), 
2.34 (3H, s). 3.24 (2H, td. J = 7.3, 5.4Hz), 
6.07 (2H, s). 6.97 (1H, d, J = 8.2Hz), 
7.20 (1H, s). 7.45 (1H, bd. J = 8.2Hz), 
7.58 (1H, bs), 8.42 (1H. t, J = 5.4Hz). 
13.45 (1H. bs) 




230.5-231.5 



(300 MHz, DMSO-d.) dppm: 2.36 (3H, 
s). 6.08 (2H. s). 6.99 (1H, d, J = 7.9Hz), 
7.12 (1H, t, J = 7.3Hz), 7.24 (1H, s), 7.37 
(2H, dd, J = 7.5, 7.3Hz), 7.47 (1H, bd, J = 
7.9Hz), 7.60 (1H, bs), 7.85 (2H. J = 
.5Hz). 10.26 (1H. bs), 13.68 (1H. bs) 



[0123] 
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y» oh 

Mb 




(200 MHz, DMSO-d.) <5ppm: 2.39 <3H, d, 
J = 1.0R& 2.81 (2H, t, J = 7.1Hz), 3.02 
(2H. t J = 7.1Hz), 6.11 (2H, s), 7.06 (1H, 
d, J = 8.1Hz). 7.23 (1H, d. J = 1.0Hz). 
7.33 (1R dd, J = 8.1. 1.5Hz). 7.51 (1H. 
bs) 






158.0-163.5 


(200 MHz, CDCb) <5ppm: 0.90 (3H, t J = 
7.3Hz), 1.51 (2H. qt, J = 7.3. 7.3 Hz), 2.43 
(3R d, J = 1.1 Hz), 2.66 (2R m). 3.10 (2H, 
m), 3.24 (2H. td. J = 7.3. 5.4Hz). 5.91 (1H. 
bs). 6.00 (2H. s). 6.71 (1H. d. J = 1.1Hz). 
6.85 (1H, d, J = 8.1Hz). 7.23(1Rdd,J = 
8.1, 1.8Hz). 7.39 (1H. bs) 




Me 




(300 MHz, DMSO-d.) <5ppm: 1.93 (2H, 
tt, J = 7.4. 7.4Hz), 2.26-2.41 (5R m), 
2.68 (2R t, J = 7.4Hz), 6.06 (2H. s), 6.99 
(1H, d. J = 8.2Hz), 7.10 (1H. s). 7.51 (1R 
bd, J = 8.2Hz), 7.82 (1H, bs). 12.08 (1H. 
bs). 12.25 (1H. bs) 


Km™ 




75.0-79.0 


(300 MHz, DMSO-d*) Sppm: 0.84 (3H. t. 
J = 7.3Hz), 1.40 (2H. qt, J = 7.3, 7.3Hz), 
1.92 (2R tt, J = 7.6. 7.8Hz). 2.15 (2H. t, J 
= 7.6Hz). 2.34 (3R s), 2.64 (2H. t, J ~ 
7.6Hz), 3.00 (2H, td. J = 7.3, 5.4Hz). 6.07 
(2R s). 6.99 (1H. d, J - 8.1Hz). 7.10 (1H. 
s). 7.51 (1R bd. J = 8.1Hz). 7.81 (1H. t, J 
= 5.4Hz). 7.83 (1R bs), 12.24 (1H. bs) 








(300 MHz. CDCb) <5ppm: 1.82 (2H, m). 
2.05 (2R m). 2.42 (3R s). 2.53 (2R t, J = 
6.8Hz), 3.28 (2H, t, J = 7.8Hz). 6.03 (2H. 
s), 6.89 (1R d, J = 0.9Hz). 6.89 (1H, d, J 
= 8.1Hz). 7.14 (1R d. J = 1.7Hz). 7.20 
(1H. dd. J = 8.1, 1.7Hz) 








(300 MHz, CDCb) fippm: 0.91 (3H. t, J = 
7.3Hz), 1.51 (2H. qt, J = 7.3, 7.3Hz). 
1.69-1.91 (4H. m), 2.27 (2H, t, J = 6.4Hz). 
2.44 (3R d. si = 0.9Hz), 2.84 (2R t, J = 
6.7Hz), 3.21 (2H. td, J = 7.3. 6.1Hz). 5.76 
(1H. bs). 6.00 (2R s), 6.71 (1R d, J = 
0.9Hz), 6.86 (1H, d, J - 8.1Hz). 7.33 (1R 
bd. J ■ 8.1Hz). 7.43(1 H. bs) 



10 12 4] 
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[«8] 





Me 






- 


(300 MHz, CDCfe) 5 ppm: 1.77-1.97 (4H, 
m), 2.43 (3H, d, J = 1.0Hz), 2.48 (2H, t, J 
= 6.3HzV2.89 (2H, t, J = 6.1Hz), 6.00 
(2H. s). 6.71 (1H, d, J = 1-OHz). 6.85 (1H, 
d, J - 7.9Hz), 7.10 {1H, t, J = 7.5Hz), 
7.24-7.39 (3H, m). 7.51 (2H. d, J = 
8.4Hz). 7.67 (1H. bs) 




CO 

Me 






182.5-185.5 


(300 MHz, DMSO-de) o ppm: 1.52-1.74 
(4H, in), 2.17 (2H, t, J = 6.1Hz), 2.34 (3H, 
8), 2.65 (2H, t, J = 6.5Hz), 3.69 (3H. s). 
4.18 (2H. d. J = 5.9Hz), 6.07 (2H. s), 6.84 
(2H. d, J = 8.8Hz), 6.99 (1H, d, J = 
aiHz), 7.09 (1H. s), 7.15 (2H, d, J = 
8.8Hz), 7.51 (1H, bd, J = 8.1Hz), 7.83 (1H, 
bs). 8.25 (1H, t, J = 5.9Hz), 12.22,(1H. 
bs) i 




Me 








(300 MHz. DMSO-cU) 6 ppm: 1.48-1.75 
(4H, m), 2.09 (2H, t, J = 7.2Hz). 2.34 (3H, 
d, J = 1.0Hz), 2.64 (2H. t, J = 7.5Hz), 
8.07 (2H, s), 6.72 (1H, bs). 6.99 (1H. d. J 
■ 8.2Hz), 7.09 (1H. d. J = 1.0Hz). 7.26 
(1H, bs), 7.50 (1H, dd. J = 8.2, 1.7Hz). 
7.82 (1H. d, J ~ 1.7Hz). 12.21 (1H. bs) 


fc#*46 


Me 








(300 MHz. CDCfe) 6 ppm: 2.42 (3H, d, J 
= 1.0Hz). 4.08 (2H. s), 6.71 (1H. d, J = 
1.0Hz), 7.11 (2H, dd, J = 8.8. 8.8Hz), 7.71 
(2H. m) 




Me 


Me 




(300 MHz. DMSO-d«) 8 ppm: 0.88 (3H, t, 
J = 7.4Hz), 1.54 (2H. qt, J = 7.4. 7.4Hz). 
2.13 (2H. t, J = 7.4Hz). 2.33 (3H. s). 4.33 
(2H, d. J = 5.4Hz), 7.13 (1H. s). 7.28 (2H. 
dd, J = 8.9, 8.9Hz), 8.04 (2H, m), 8.32 
(1H. t. J = 5.4Hz). 12.58 (1H. bs) 



[0 12 5] 

i 

Smad2/3'; ^^tPWMtt^ 

XMWi^ifi (Inman^, Mol Pharmacol 62, 65-74 (2002), Yakymovych <b , Biochemist 
ry 41, 11000-11007 (2002)) KmM^lf&KmMLxmfc Lfz Q 
[0 12 6] 

A549,«£, h Citt, lOyoFBS^r^nL/cHam's F-12^m^X\ — m^MLtz 

o i M ummmmm^mMXimmm(ommmtmm^L, 2^m^m^n-otz^ t 

mad2/3&#*JBv>T&g£ifcl*LfcflU ^^-7. $ >°?u y YM%t%tr^?z 0 -WJ:LT 

tz^.tHF^^Mt LTECL Western blotting detection reagents £fflv>, Limi-Imager Fl 
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(Roche Diagnostics) l?£JB ^Tf&^lfc:!: Ltz 0 
[0 12 7] 

TGF- p Wm K «£ & Smad2/3 0 ^ KMIr Z> it^td <r> |S»f£14 £ , lb^«£n*t M <7) 
H^it^i-^ffiWt (%) iiLT^LTto 

■e<7)|§*, 9 <D$mmi 9 6. 9 % £^ Lfco 

[0 12 8] 

nmn 2 

^M&tA. ^jie>(73^fe (Arasefc, J Dermatol sci 2, 66-70 (1991)) ti 
hfe^^^^lL, KGM-2 (Clonetics) L£ 0 

, 2B#P H ^^ L 7t o TGF- /? 1 £ ^M0. 1 ng/mL & -?> <£ ? ^*£itil ^V^D U £ K72Bf ^ 
*g**fro*:^ mm*Tn-<7)nm&%k%Alamar blue («,«) * ffl V^TilJ^ L7t 0 BP 
*k ig«i|l-T2B#^m)^i§lli^>l/10fi<75Alaniar bluest £ if* U i£»TR#> if 
*<7)M5ijK (Ex: 544 nm, Em: 590 nm) fciffl^Lfco 

^ alk5 zm-t & it^m*\ tgf- /3 1 \z x % ^mm^mmnm * 

[0 12 9] 

Jh$&m (Dtt&m it % t/S!j% 33 it & TGF- y5 <D im S#f£^ & & A L K 5 a* in t> 2> 

fern, w i (imi^iiii^iKittf t uti^^o 
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[HI TGF-/3 OiaS#*T?*S A L K 5 ^Pfl«1"-?.%KcD^«(^ffM^ 

[ft 3 0 ] 



|5£«K X 1 RZf X 2 (iffll^otif^Xl^lI^^Sl^ 
R 2 {iTk^il^ ad^>i^ ^flfti ~ 61@(75T;udr;i/^ $:StJi=?-lU ~ 6 IS 

R 3 l±7x^;H ; tt$^7x^;H ; ^-(CH 2 ) P -A-R 4 X^^fi&A ; X 
ii^-(CH 2 ) q N R 5 R 6 -e^£tL&^£^1- 0 | ti^iiSfTyUiV^f^yy-jV 
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1 . ^M^Jf 0 
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